Introduction
Bernard-Soulier syndrome (BSS) is an inherited bleeding disorder transmitted in a rare autosomal recessive manner. It is caused by mutations of the genes encoding for the subunits of the glycoprotein (GP) Ib-IX-V complex. Normally, group of linked proteins called (GP) GP1BA (GPIb), GP1BB (GPIb), GP9 (GPIX), and GP5 (GPV) are found on the surface of the platelets that activated with vessels wall injury. (GP) Ib/IX/V complex acts as a platelet receptor and works as binding site for coagulation factors to help with platelet adhesion to the site of injury [1] .
In patients with BSS, defect in the glycoproteins complex leads to an abnormal platelet adherence and increases bleeding tendency [2] .
The frequency of BSS based on case reports from Europe, North America, and Japan has been estimated to be one in one million [2] . Clinical presentation of BSS includes purpura, epistaxis, menorrhagia, and mucocutaneous bleed. Laboratory diagnosis is based on prolonged bleeding time, moderate-to-severe thrombocytopenia, giant platelets on peripheral blood smear, and defect in platelet aggregation [3] . Molecular investigations of BSS patients showed that only three genes are responsible for the disease: GPIba, GPIbb, and GPIX [3] .
The gene of GPIX is located on chromosome 3q21.3 and organized in three exons with coding for 177 amino acid sequences of GPIX in exon 3. In patients with GPIX mutation, eleven substitutions of amino acid have been reported [4] .
In this case report, we present a young boy with mutations in GPIX. This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
Case Report
Eight year old Saudi boy presented with history of gum bleeding on 19/12/2016. Other systemic review was unremarkable. He was not on any medications. On physical examination, he was conscious, not in distress. He had purpuric rash and ecchymosis lesions in lower limb. No lymphadenopathy is noted. His abdomen was not distended, and his spleen and liver were not palpable. Other systemic examinations were unremarkable. Laboratory findings were: complete blood count showed hemoglobin of 11.7 g/dL (12.0-14.0 g/dL), white blood cell 6.3 9 10 9 / L (4.0-12.0 9 10 9 /L), absolute neutrophilic count 2.5, and platelets were only 20 9 10 9 /L (150-450 9 10 9 /L). The remaining of hematological result was within normal limits. Blood smear showed decreased number as well as large and giant platelets as showed in Figure 1 . The patient was managed as a case of Idiopathic Thrombocytopenia Purpura (ITP) and received Intravenous immunoglobulin (IVIG) with no response. He responded to platelet transfusion as the platelet count increased to 56 9 10 9 /L (150-450 9 10 9 /L). As this finding was highly suggestive of BSS, we arranged a follow-up appointment and sent for genes analysis of BSS.
The result of molecular genetic analysis of the genes GP1BA, GP1BB, and GPIX showed a presence of a homozygous nucleotide substitution (TTT-TCT) leading to the change in Phe71Ser in GPIX.
Finally, he was diagnosed with BSS and treated with platelet transfusion with improvement.
Methodology
Genomic DNA extraction and capture of the gene region of GP1BA, GP1BB, and GPIX using a DNA extraction kit (Trusight one kit, Illumina) and high throughput sequencing on NextSeq sequencer.
The molecular analysis identified homozygous mutation in the GPIX gene. This is a rare variant in well-conserved region of the protein which causes the substitution of a nonpolar and aromatic phenylalanine with a polar and aliphatic serine. This mutation previously classified as pathogenic in ClinVar and HGMD (Human Gene Mutation Database). This mutation may lead to production of an altered GPIX subunit that is broken down early or that cannot get to the platelet surface. Lack of this subunit on the surface of platelets prevents formation of the GPIb-IX-V complex and leads to the related bleeding disorder. Therefore, this mutation is likely the cause of the symptoms of the patient (Table 1) .
Discussion
BSS is a rare inherited platelet disorder that was first reported in 1948 by Jean Bernard and Jean-Pierre Soulier as a case of a young male patient with prolonged bleeding time and thrombocytopenia with large giant platelets that is caused by abnormal function of the platelet Gp Ib-IX-V receptor complex [5] .
More than 100 cases of BSS cases have been reported in the literature with 1:1 ratio of female-to-male affection [6] .
Until now, 47 genetic defects have been associated with BSS and the largest number of mutations in GPIBA (20 mutations) followed by 16 mutations in GPIBB and 11 mutations in GPIX. These genetic defects could be divided into three categories: a missense mutation that can result into a decrease expression of single abnormal receptor or most likely to an unstable complex, nonsense mutation that leads to smaller subunits that lack the transmembrane region, frameshift insertions or deletions resulting in a new polypeptide [7] .
In our patient, the gene analysis revealed a point mutation in the codon 71 of the GPIX gene which leads to the substitution of a phenylalanine to a serine that was observed in all clones with no other mutations detected in the GPIba and GPIbb genes. These results suggest that the mutation reported here can be the genetic cause that is responsible for the BSS phenotype.
All the genetic mutations of GPIX that have been previously reported are arranged in (Table 2) .
In this case, we identified a homozygous mutation within the GPIX gene. A substitution of phenylalanine to serine at position 71 leads to the production of abnormal GPIX subunit. The absence of this subunit expression on the surface of the platelet prevents the formation of GPIb-IX-V complex that is necessary for binding of Von Willebrand Factor to platelets resulting in bleeding tendency that is observed clinically.
Conclusions
Bernard-Soulier syndrome is a rare inherited plateletbleeding disorder that is characterized by episodes of recurrent bleeding. Laboratory features in BSS show prolonged bleeding time and thrombocytopenia with large giant platelets. This disease is transmitted in autosomal recessive manner. Up to date, eleven mutations in form of amino acid substitution of GPIX in patients with BSS have been reported. We identified a homozygosity point mutation in the GPIX gene of patient with BSS that caused a substitution (TTT-TCT) of a phenylalanine 71 to serine.
This nucleotide substitution caused an absence of GPIX expression on the platelet's membrane. In our case, the dysfunction of GPIb-IX complex is caused by this mutation resulting in clear diagnosis of this patient with BBS.
We need to be aware of rare causes of persistent thrombocytopenia as BSS. When BSS is suspected based on family history and giant platelets on peripheral smear, genetic test for mutations of GPIbIXV is necessary. Management varies once you recognize the cause. Platelets transfusion and antifibrinolytics are the mainstay of therapy in our patient.
Authorship SI, AG, DS, and BB: wrote the manuscript and reviewed it with the literature review. HI: Main author, supervised, corrected, and reviewed the manuscript and provided direct care to the patient. All authors: read and approved the final manuscript. 
